By EVELYN PARRISH and ANTHONY DILULLO

US. Merchandise Trade Projections

Thiz articlh presents two aguakions,
one for axports and one for Dioports,
which serve ng the main tools for short-
lgrm trode projegtlon: in the BEA
Bolenae of Paymenta Division. The
cquations mainly eoncantrats o the
cifacls of vyclicnl changes in foreign and
domestio business ootivity. The cqua-
tions are wseful in the preparaton of
projoclions, bk bthe equetlon meswits
net be moditded by judgment concern-
ing tha impaet of oy trmde develop-
ments thas eantgt bo explalned Tolly by
regrogsion ansdysis becawse they are
redailed to cvents for which ther: is
little or no guantitatlvie Lhisborlcal
CxXpeTiatica.

THIS article iiscussas procedures
nsed by the Balance of Poyments
Dhivigion, Burean of Economic Analysis,
te prepare shori-term projections af
1.5, merchandiga exports and imports.
Ag the trnde accounis are hy far the
largest of the balance of poyments
entries, such projections are of great
importonce in nssesging the balance of
paymenis ontlooik.

The [ocus of this article iz on the two
aguations, one for expovts and one for
impaorts, which zarve as the moin tools
for trade projections. The sguntions
ore based on o theoretical structura
that is8 dempnd-oriented, and they
primarily concentrate on the effects of
evelical changes in foreien and domestic
bueiness activity and velated price
movemenis. The eguations connot be
expectad to  project the effacts of
ilevelopments that are not within the
range of experience in the periads
covered by the equations; the effects of
guch Tactorz wust be estimated by
other methods. Thia applies pactic-
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ularly to the widesprend changes in
foreign exchange rates that oceurred
frean May to Drecember 1971,

The introduction discueses the baclk-
pround and orientation of the wark.
This is followed by a brief diseussion of
the considarations invelved in choosing
tha variables ineluded in tha equations.
Finally, the specificatione and pex
formance of the two equations are
deseribed in detadl.

Introduction

Resaarch by the Balance of Payments
Thvision on tha development of,fare-
casting equations fer TS, merchandise
exports and imports was begun several
yoars age. The formuolation of the
aguntions has benefited sobatantially
from the iders of staff members of
virious Government agencies conearnesd
with the T1.5, balance of paymenta.

The primary purpese of the aquations
is to produce shore-termn {1 to 2 yaors)
quarterly prajections of U5, merchan-
dise exports and imposrts in ewmTant
dollacs. The equntions also provide o
fromewark for stoudying the effects on
trrde of hypothatical cyelical conditiona
hero and abrond. For exmmple, the
ofjuations onn be naed to estimata ex-
porte and importe that could be
expesied il epongmic growth, hera nnd
nbrond, was at the maximum sastain-
alble rnte. The results con then be
compared with exports and imports
thnt aetually osseurred,

Although the equetions sre useful in
the preparation of projections, thera
are many trade developments that cin-
not be axpliined wdequately by rogros-
gion nnalysis becsouse they are related
to avents for which thare is little or no
guantitative  historical  experience.

Therefore, in making v proiection, the
astimates obtainad from the equations
must be modified by proatical judg-
ments concerning the impaet of these
other fnsbors,

Before the explonatory varinhles nsed
in the efuations wera chosan, numaersis
economic relationships were tastad,
coneentratine particnluwly on variables
for which satisfaetory historicnl series
ware available on & quarterly basis and
for which forecasta could be readily
econstructed. Mot only were equations
uging total sxports and fetal imperts
tested, ut, o e limited extent, alse
aquations which disnggregated exports
antd imports by hrond geographie areas
and commuodity groups. The disageve-
gited equations provide usaful insights
into the changing strncture of inter-
national teads, but they generally re-
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quire the use of narrowly defined
explanatory variables that are con-
giderably maore difficult to forecast than
the more broadly based variables that
can be used in projecting overall exports
or imports. Disaggregated equations
are also more vulnerable to randem
movements that are frequently offset-
ting in aggregated equations.

In order to identify properly the
structural relationships between ex-
ports, imports, and their explanatory
variables, it is necessary to remove dis-
tortions in the data that are caused by
large temporary disturbances such as
strikes, insofar as such effects can be
reasonably quantified. For instance, ex-
ports and imports tend to rise just
hefore a strike occurs, drop during the
strike, and then temporarily rise very
sharply immediately after the strike.
Such distortions tend to obseure the
underlying developments and must be
taken into account in developing the
equations and in making forecasts, The
equations, therefore, wers fitted using
data (for exports, imports, and explana-
tory variables) that were adjusted to re-
move distortions resulting from major
strikes and other temporary extraordi-
nary events. The adjustments ware
mude by emoothing the irregular move-
ments in the pertinent statistieal time
series, In some eases, this resulted in ad-
justed sories that add to the sume total
a8 aetual series. In other instances, the
smoothing resulted in omissions from
the datn of large, nonrepetitive trans-
actions (such as the steel import bulge
ariging from threats of a domestic stesl
strike) or in additions to the data
{such as estimated loszes from strikes).
(Further information on the special ad-
justments applied to the data used in
the equations is available upon request.
See the note at the end of the article.)

Current equations

The two equations discussed in this
article are the most satisfactory of those
that have been explored by the Balance
of Payments Division to date. The per-
formance of the export equation has
been relatively satisfactory; the import
eijuation is less reliable. The equations
have deliberately been kept relatively
simple so that forecasts can be revised
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Variables Used in the Export and Import Equations
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and updoted frequently oand guickly
without the use of complisated tech-
niques. The equations are subject to
chnnge 82 evolving ciroumstances reveal
the need for adjusiments. Werle on the
squetionzs continues, and differeat for-
mulations snd wdditional variables are
baing tested.

The export equation and the import
equetion are formulated to produce
eeazonally adjusted quarterly estimates.
Bacly equation includes o fime trend
varisble (T) which has the stotistical
effect of removing linear trends from
oll vorinbles, including the dependent
voriable. That is, the inelusion of T
produces coefficients for the othar
independent verisbles that ava the
same 43 those obtained when sl
varinhles nre sxpressed ns daviations
from o lenst squaras lnear tremd. The
inttoduction of tha “T" variable im-
proves the fit of the squation and
reduces the multicellinearity between
thosa voriables that hove streng trends
in the snme divection.

The export equation produces esti-
mates in constant {1963) dollags. It i=
bosed on data from the first querter
1958 through the fourth quarter 1970,
which was found to be the period of
best fit for o series of chsarvations
ending in 1970. Exports are adjusted to
the balance of payments basiz, exelud-
ing military shipmants, and also exclude
agrienltural goods, automative products
shippad &0 Canada, and eircraft. Bx-
ports are deflated by the U.S. wholesnls
price index of manufectored goods.
Explunatory variables include foreign
industrial preduction, s measure of
foreign capacity pressure lngged Gwo
quarters, U.S. imperts lagged four
quarters and dsfleted, ths rutio of the
U8. wholesala price index of manu-
factured goods o 5 compogite index of
joreign wholessle prices of manufac-
tured goods, and the time trend. (See
chort 9.)

For the import aquation, the peried
of best fit for o eeriss of observetions
snding in 1970 iz the first quarter 1955
through the Fourth quarter 1970. The
aquation produces gurrent dollar esti-
mates, {An ncceplable import equation
in constent dollors has net yeb bean
developad.) Imports are adjusted Lo
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the balance of payments basis, sxalud-
ing military shipients, nnd alse excluds
putomotiva products shipped fram Can-
s, The explenotory variables in the
equation are T1.S. personal consump-
tion expenditures, changes in U8,
busine= ipventories, & mensure of TS,
copocibty pressure, the TLE. wholasale
price index of manufactured poods, &
composite index of foreign wholesale
prices of mennfnctured goods, snd the
time trend.!

For projections, [oreign economic
voriohles used in the equoiions are
forecast oo the bosis of available
information on the eronomic outisck
for mojor indusitial cevntries. Fore-
casta for variebles that relate to the
domestic economy osn be derived from
GNP forecasts. Celoulated exports ob-
tained from the aguadion in 1063
dollars are reflated using the projected
volues of the U.S., wholessle price
index of manufactured poods.

The commeditiss excluded from the
axport and import dete used in the
equations were omitted beceuwse they
seemn riore responsive t¢ special fac-
tors than to the genersl demond and
price factors that influence the bulk of
trade. Agricultural exports usually te-
flect foreign and domestic crop con-
ditions, foreign and U5, Government
agricultural policdes, and T8, Govern-
ment foreign nssistence programs. U.S.
civilion aircraft exports sre subject o
large irregular movements that meinly
reflact the infraduction of major inno-
vafions, Aukomotive trode with Cannde
underwent major structural changes as
o result of the 1965 TU.S.-Canadian
Automotive Producta Trade Act. Pro-
jections for trode in these commodities
are prepared saperntely, with the asaiat.
once of information available from
induséry or Government sources, and
then added to the projections obtnined
from the equations.

Factors Affecting Foreign
Trade

Thiz section briefly reviews faetors
ofleciing loreign trade that ware con-
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sidered in chooeing the variables for the
axport and import equetions.

Fluctuations in 1.8, exports pri-
marily roflect aconomic conditions in
the importing countries; fuctuations in
.5, imports primarily reflast economic
conditiona here. To. measure theygs
eifects, broad indicatora such as pross
nationol preduct, paracnal consumption
expenditures, or industrial production
can be used together with indicators of
capacity utilization and price move-
ments. (ther factors affecting trade
patterns that are mere difficult to
quantify include changes in quality of
goods, in technology, in tariffs or vther
trade barriers, and in consumer tasies.
Morecver, trade movements sre often
distarted by unexpected scomomte, zo-
¢ial, or political developmenta, Such
distortions are usually limited to
rejatively short period, but oosesionally
reault in permanent chanpes in trade
patierns.

Econtomic activity

Devistions of imperts from their
looger run trends tend to mirror the
cyelical movements of demand in the
importing country. Import growth ac-
celerntes in periodz of aponomic recov-
ery ond slows in recessions. Grnag
netionsl product {(GNF)—tha maricat
velue of total cutpué of poods and
services—is the most comprehensive
messure of ecohomic activity. How-
evar, the relative weighte of the various
components of the GNF do not neces-
sarily reflect the importanee of their
influence on imports. Demeand for im-
ported consumer goods could ba ex-
pectad to be relstad to ths parsonal
consumption expenditurea somponent
of GNP. Industrisl production indexes
meinly measure the output ol many-
fastures, and could be axpested to ba
particutarly relevant in explaining
dernond  for  imported  industrinl
materisls and capitel goods.

As it turns out, persenal consump-
tion expenditures (for goods and
sarvioes) sesm to be the most effective
varinble for representing U.8. demand
vs 2 determinant of 1.8, imports. This
presumably reflects the fast that con-
sumer poods and the materiale and
compenents used in their predustion
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comprise the major pert of imporia.
Although imports of capital goeds have
been rizing, and some imported indus-
irie]l matorials and components are wsed
in domeatic capital goods production,
the addition of » saparete variable sush
as private domestic owvestment to
represent the demand for imported
capital goods did not produce results
significant enough to justify inclusion
of the varisbls in the import aquation.

Another GNP component—change in
business inventorise—has been included
in the import equation to reflect changes
in imported goods that maey be more
immediately responsive to chebges in
demand resulting from inventory ac-
cumulation or liquidation then o
current chamges in personal consump-
tion expenditures. However, this vari-
able may oleo represent cyolical
woriations in oversll sconomic activiey.

In the export equation, foreign in-
dusirial production is vsed to represent
demand for U.5. nonagricultural ex
porta, The decision to use forsign
indugirial produciion rather then for-
sign GNP was partly governsd by the
tinely avasilebility of quarierly date;
GNP date for many foreigm countriss
are on &n annuel basis and aot readily
and quickly sveilable. Industrial pro-
duction sbroad seema o reluts closely
to T.5. sxports in the same quarter,
However, exports tend to continue up-
ward in quarters immediately following
cyclical peaks I foreign indusiriel
production and in certain cther cases
when expansion of foreipm industrial
production initially decelerates. A
dumrmy (D) iz included in the equation
with & value of ene in the pertinent
querters to explain the [ester than
axpectad export growth.

U8, imports lagged four quarters
and deflated by the TS, wholesule
price index of manufactured goods are
also included in the exporsequation asa
proxy for forsipn demand for 1.8, goads
generated by U.5. economis activity.
(The larger the foreign exchange sarn-
ings of foreign countriee resulting from
previous export sales to the United
States, the greater is their demand for
U.S. exports.)
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FPressuras on capacity

Demarnd for imported goods seems to
be related nenlinesrly to utilization of
productive capadty in the importing
country. To reflect thés, the nport
aquation includes s measyre of U.S.
capecity pressure and the expord equa-
tion includes a measure of forsign
copacity pressure, both “preasure™ vari-
sbles being nonlinear with respect to
capacity utilization.

During periods of high U.8. utiliza-
ticn, imports tend to expand even more
ropidly thean sggregate economic acti-
vity; during perteds of law utilization,
imporis tend to decline more rapidly,
of riss less repidly, thon aggregate
seconomic ectivity. There alse appears
{0 be & noplinesr relebionship betwean
foreign cepacity utilization and foreign
demand for 1.8, goode, Tilisation in
major foreign indvetriel cowniries af-
feots not only demand for U.S. gocdsin
thoss countries but also the stvength of
competition faced by U.S. exporis in
third markets.

Oapacity preseures may skso have an
impact on an eaxporting country’s sup-
ply. If a country’z utilization is high, i{a
exports mey be dampened because of
lengthened waiting periods for delivery
and tendencies t¢ give preflerence to
domestic orders; the opposite would
hold in conditions of low ufilizetion.
(Aleo, during the early steges of syelicol
recoveriss—when uillization i= low—
exports could be holstered by the
favorable effects that rising productiv-
ity has on unit costs and thus on
prices.) However, measures of supply
infuenees are neot ncluded in the
squstions. In the export squation, the
1.8, saproity pressurs variable, used to
veflect supply influences, i not statisti-
cally significant; in the import equation,
the mein effect of the foreizn capacity
pressure varinble is {0 reduce the
gignificanoe of the forsign price vari-
sble.

Prices

A decresse in the rotio of domestie to
foreign prises theoretically should have
& gtimelaiive effect on the wolume of
exports and & dempening affact on tha

volume of imports. Howavaer, it is hard
to find a atronyg relationship in che data.
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Cne problem is the lask of appropriate
prioa indioators for internationally trad-
ed goods. Another problem is that for &
vurnber of commodities the gap bstwesn
the absolta level of forsipm and do-
mestic prices is sufficiently large thet
the total volume of trade may not be
noticeably sffected by smali shanpea in
relative movements of pricea as indi-
oated by Broadly based index numbears.
In addition, the impact on the voluma
of trade of a shift in relative movements
of prices may be distributed over a long
pariad, and this sort of impact ia hard
to isplate. A further difficulty for the
import aquation, in which importa are
denominated in curremt dollers, is that
in the ehort run & rise in the ratio of
foraign to domestic prico indexes that
reflects an sbeolute Incresse in forsign
prices mey initislly increase the value
of imports, mekihg sny longer term
drop in import volume more difficulc
to isolete.

In the export aquaetion, in which
exparts are expressad in ecnmstent dol-
lara, the meat dipnificant of the various
pries formulations tasted was the ratio
of the TI.S. to the foreipn wholerale
price index of msnufaatured goods.
‘Thie suppestz that exportz chow the
same senditivity, roughly, to & 1 paccent
risa in U.S. price a3 to & 1 percent
decline in foreign prices. In the import
equation, in which imports ape ax-
pressed in current dnlln.rs, the most
significant of tha various pries formule-
tons tested was separate entry of the
U.8. and of the foreign wholesala price
indexea of manufactured gaods. Changres
in the T1.5. price index appear to hava
& much graster effect on importa than
changes in foreign price, at lanst for
the perinds for which the sguation wan
fitsted.

The price indexes selacted for use in
the squationse—rthe 11.5. and the foraign
wholerale price indexes of manufacturad
goods—zive n general indieation of the
theoratically expected itrends. Thesae
indexes are not specifieally measures of
the prices of T.5. exports or U.S. im=
ports, but ouly proxea for the general
trend of prices here and shread. (The
foreign price indexea ere adjusted to
include the chenges resulting from
foreign currency revalustions relative
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to the U.S. dollar: foreizn ourrency
depreciations tend to reducs foreign
prices vis-a-vis U.S. prices; foreign
eurranay appreciations tend o ineroase
foreign priees.) Avnilable mesaures of
prices of U.B. expuoris and imporia—
the unit valua indexes—were not used
becanss they bave a limited coverage of
manufactured commadities and they
reflact ohanges in commadity mix as
wall as chenges in prices. In addition,
the unit value indexes are difficult to
project becauss they do not appeas to
heve consistent relationships with other
vvailpble economic indicetors.

Other factors

Among other factors that affect trads,
the only one studied very thoroughly
was the effect on imports of changes in
U.8. tariffa. The moat euccessful forma-
lation uvsed was the xatio of TI.5. duty
collections to total imports {execluding
Clanadian automeotive producis}. The
ratic does not appear te have been
noticeably infivenced by tanil changes
until the introduction of across-the-
bourd terifi reduections rasulting from
the “Kannedy round” of GATT nego-
tistions. Thoss reduetions ware affsetive
in five steges beginning Jenwary 1,
1868, and ending Jamuery 1, 1972,
However, the duty collection varisble
ncdds little of significance to tha impart
equation and iz omittad in the aquation
distugaed in this article.

The Export Equation

The export aquation is based on quar-
terly, sensonally adijveted data from the
first quarter 1968 through the fourch
quarter 1970. Exports are axpressed in
eonstant (1963) dollarz. For projsations,
expotrts saicalated from the equation are
converted into current dollars by multé-
plying them by the projerted US.
whaolesale price index of manu foctured
goods. The equation has the following

apecificntion : *

b Ap agoeton cepresssd Lo cormgnl dallas el perlenu
pericvyer bk Lovs ast Bt torlly has the folimwlng specification
NE=10A428 FIRP 4T PG00 i,

(0EEY {1204} 6000 4]
=0AR Ful[Fr=17 10 T110.18 D
on \ (2.00%
The 2 18 0007 0,9, 8114 bn ;w18 .77,
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NXJP, =2004.67 448.54 FIP
(8.88) (12.73)

=+ 830 (MUKFC), o+ 0.14 M,_JP.,
{5.18) (3.78)

— 33.30 P..fP,— 38.10 T+128.18 D
{7.82) (r.04y  {3.39)

The numbera in parentheses are “t"
ratios (ratios of repression coefficients
to thair standard errers), The coefficient
of determination corrected for degrees
of frandom () is 0.995; the Durhin-
Wateon statistic (D.W.) is 1.90; the
corrected standard error of the estimate
(B.) ia 74; and the corrected standard
error of the estimate divided by the
mern of the depeadent vanable (B) is
1.71,

Variabies:

NIX—U.S, nonegricultursl exporta,
excluding automotive producis shipped
to Canmda snd elrerafi, sezscpally ad-
justed quartsrdy rates in millions of do)-
lars. The deta sre on the balsnee of
paymenis basis, excluding military
shipments, ond are adjusted to remave
distortions dne te major domesiic
strikes ond other important identifiable
tamporary disturbancas.

Po—US. wholestle price index of
manufactured goods, 1H63=100.

FIP—Foreign indwstrial production
index, 1662~=100, The index is a com-
posite of seasonally edjusted indusirial
predustion indexee for Conado, Japan,
United Kingdom, and continental
Weatern Europe, weighted by the an-
nual shares of these arens in U.8. ex-
ports. The index for ¢ontinental West-
ern Europe is devived from indexes for
Germany, Francs, Ttaly, and the Nath-
arlanda weighted by the 1963 valuss of
their gross domeatic products.

UF(, ,—Unutilized foreign indus-
twial capacity lagged two gquarters
[OFC=1—{FIF/FC)]. The caleulotion
of foreign capacity {(FC) is sxplained
balow.

M, —U.5. imports, sxcluding Cana-
disn sutomotive products, lngged four
quariers, seasonelly adjusted quarierly
rates in millions of dollars. The data
sro oo the balanes of peymeais bosie,
excluding military shipments, aad are
adjusted to smooth out Irregular move-
ments due to U.5, dockworkers' atrikes.
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Pr—Foreign wholesale price mdex of
manufactured goods, 1983=100. The
index s a composite of the wholesale
prica indazes of manufactured goods for
Canada, Japan, United Eingdom, Ger-
many, France, Iialy, the Netherlands,
end Belgium, weighted by esch coun-
try's shars in the group's total exports
of manufsotured goods in the preceding
year. The prica data are adjusted to in-
clede changes resulting from forsign
correpey revelustions relative to the
U8, dollar, These adjustments are en-
tered praduslly over & four-quarter pe-
ried following the revalustion.

T—Linear time trend, first querter
1955=1.

D—Dummy varisble with a value of
1 is usad in sll quarters when foreign
industrial preduction (FIP) declines
ond in sl quariers when expansion of
FIP first slows to leas than 0.4 of Bn
index peoint following periods of faster
increase.

The foreign capacity index {(F{) used
in the caloulation of the measura of
foreign capacity pressure s computed
from the composite foreign induairiel
production indax. For the period frem
the first quarter 1054 through the
fourth querter of 1970, & straight line
was fitted to the logarithma of the
foreign induetrial preduction index. The
highest 25 percent of the obsarvations,
in terms of daviations from the frend
Iine, was isolated. A frend line wes then
fitted to thoss observations. The lavel
of that trend line was raised by 2 per-
cent and the resuliing trend line wes
used to represent the index of foreign
industrial capacity. The procedure that
was followed ensured that the foreign
industrial production index would nevar
exceed the foreipn indusiriel capacity
index. Several formulations of the ce-
paeity pressure variable were tiied in
ths export squation. The reciprocal of
unutilized capacity, lappad two quarters,
proved to be the most significant meas-
wre. This tapacity pressure variable in-
creasee st a sharply occelerating rate
as unutilizad capacity opproaches zero,
and decresses bt a sharply decelerating
rate as unutilized capacity increases.
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Contributions of explanatory
variables

In the export equation the foreign
industrial production index is the most
significant explanatory variable as
indicated by the “t" ratio. The other
variables in descending order of statis-
tical sipnificance are the price ratio, the
time trend, foreign capacity pressure,
imports, and the dummy.

The impact of changes in the explana-
tory variables on changes in caleulated
exports depends upon the size of each
variable's regression coefficient and the
amount of change in each wvariable,
which varies from period to period.
For the years 1970 and 1971, the con-
tribution of wariables to the total
change in exports is shown in table 1.

SURVEY OF CURRENT BUSINESS

The amount of change in calculated
exports contributed by each explana-
tory variasble was obtained by multi-
plying the sctual quarterly values of
each explanatory variable by its regres-
sion coefficient, then summing the
quarterly values to annual totals, and
caleulating  the differences between
years,

Performance of the export equation

The export equation performs quite
well during the period to which it is
fitted, i.e., first quarter 1856 through
fourth quarter 1970 (see chart 10 and
table 2).

In only three out of the 60 observa-
tions included in the equation did actual
and caleulated exports differ by more

B e e o DI
Actual and Calculated Values of U.S. Nonagricultural

Exports and Residuals, in 1963 Dollars

Eillian %

T
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than two standard errors. In those
periods, the differences may have been
due to the difficulties in adjusting the
data for the effects of special develop-
ments. The overestimate of $178 million
in the fourth quarter 1962 may have
reflected an insufficient adjustment to
actual exports for effects of a dock
strike. In the second quarter 1967 there
was an underestimate of $178 million,
followed in the fourth quarter of 1967
by an overestimate of $185 million.
These differences may have been asso-
ciated partly with the trade disruptions
resulting from the closure of the Sues
Canal in late May 1967,

The characteristics of the export
equation do not change markedly when
the period to which it is fitted is changer
(table 3). The coefficients are relatively
stable and statistical measures remain
gignificant in eguations beginning in
1955 or 1956 and ending in any one of
the years 1967-70. In equations begin-
ning in 1957, the ““t" ratios for most of
the variables are poorer and in two
instances are below statistically signifi-
cant levels,

To test how well the equations would
forecast, they were solved for the
quarters beyond the periods to which
they were fitted, using the actual
values of the explanatory variables in
those quarters. The resulting calculated
exports were then compared with actual
export values. Table 3 shows the annual
error at a quarterly rate (actual less
caleulated) resulting from projections
of the equations made for 1 year beyond
the period of fit. (Projections made for
more than 1 year beyond the period of
fit are not shown in table 3 but are
available upon request.)

The export equations covering the
periods beginning in 1856 and ending in
1967, 1968, and 1969 produce forecasts
1 year shead with annual errors at a
quarterly rate ranging from — 830 mil-
lion to +$45 million (—0.6 to +0.7
percent of actual exports). The equa-
tions beginning in 1956 and ending in
1067 and 1968 produce forecasts for the
second year beyond the period of fit—
1969 and 1970, respectively—with an-
nual errors at a quarterly rate of —863
million and +$37 million (—1.0 and
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406 percent). All of thess equations
a3 well s the ome for the period be-
ginying in 1956 and ending in 1970
sharply overestimate 1971 axports with
annual arvors st & quarterly rate reng-
ing from —%$304 millien to —3340
millien. {—4.8 to —5.4 percent}. The
layge forecasting erravs for 1971 are
probably due for the most part to the
sdverse impact on exporis of wnasettled
internationsl financial conditions snd of
atrikes or threats of strilkes that pre-
vailed dupmp moat of the year. How-
aver, it should be noted thot the voluss
now aveilable for the explanatory
variablea for 1071 are still vncartain
and adjustments for sirike effecis nre
buased on incomplete information. Thess
dats may be revised nnd the over-
estimate may be reduced. (The eque-
tion fitted through 1968, for instance,
predicted 1970 exports with an arror of
2.0 percent using data available in May
1971 for the explanatory variables; if
predicted 1970 exports with an errer of
0.7 percent ueing deito svailable in
May 1972.)

SURVEY QF CURRENT BUSINESS

The Import Equation

The impert equation is basad on
quarterly, seasonally adjusted data
from the firet quarter 1955 through the
fourth quarter 1970. lmparts are ex-
pressed in evrrent dollara. The aquation
has tha following specification:

M= -7,558,73--23.65 PCE
(11.63) (32.50)

+11.02 CBI+6.45 CPSQ
(3.33) (5.50)

-+57.88 P,,—8.85 P,—558.86T
(2.9} (1.44} {22.25)

The numbets in porentheses nra
“gM ratios. The coeficient of deter-
mination corrected for degrees of free-
dom (B9 is .990; the Durbin-Watson
statiatic (D.W.) is 1.76; the corrected
atandard error of the eastimate (3, is
75; and the corrected standazd error of
the estimate divided by the mean of the
dependent varisble (5;) is 1.51.

Tt might be desirable to construct the
import eguation in constant dollus to
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parallel the export equation. Thusg far, &
congtant dollar import equation that
produces foracasts with the zeme or
less error than the current dollar
squetions has not beon daveloped.?

Fariables:

M—US. imports, excluding Cann-
dian automobive products, seasonally
ndjusted quarterly rates in millions of
dollara. The data are on the belance
of payments busis, excluding militery
shipments, and adjusted {0 remove
distoréions due te major domestic
strikes and other important idantifiable
temporary disturbances.

POE—US. personal consumpion
expenditures (including goods and sarv-
jces) sz measured in GNP, in billions
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of dollars at seasonally adjusted annual
rates.

CBI—Change in U.S. business in-
ventories as measured in GNP, in
billions of dollars at seasonally adjusted
annual rates.

CPSQ—Measure of US. capacity
pressure, derived from the ratio of
actual to potential gross national
produet ; the caleulation of this variable
is explained below.

SURVEY OF CURRENT BUSINESS

P.—U.S. wholesale price index of
manufactured poods, 1963=100.

Py—Foreign wholesale price index of
manufactured goods, 1963=100. The
index is a composite of the wholesale
price indexes of manufactured goods for
Canada, Japan, United Kingdom, Ger-
many, France, Italy, the Netherlands,
and Belgium, weighted by each
country’'s share in the proup’s total
exports of manufactured goods in the

S A S ISR ST O e T R S
Actual and Calculated Values of U.S. Imports and Residuals
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preceding year. The price data are
adjusted to include changes resulting
from foreign currency revaluations rel-
ative to the U.S. dollar. These adjust-
ments are entered gradually over a
four-quarter period following the
revaluation.

T-—Linear time trend, first quarter
1966=1.

The T.5. capacity pressure measire
used in the import eguation is ecaleu-
lated as follows: the difference between
the ratio of actual to potential GNP
and 0.97 is multiplied by 100, then
squared and expressed with a positive
sign if the ratio of actual GNP to
potential GNP is greater than 0.97 and
with a negative sign otherwise—

CPSQ=(100 [(Actual GNP/Potential
GNP) —0.97))%.

The 97-percent figure is the average of
the ratio of actusl GNP to potential
GNP in 1955-70, and is used to repre-
sent average capacity utilization. It was
chosen after experimentation with a
series of ratios ranging from 93 through
98 percent. In this formulation, eapacity
pressure increases at a sharply acceler-
ating rate as utilization rises above
average levels and decreases at a sharply
pecelerating rate as utilization falls be-
low average. This measure of capacity
pressure produces more significant re-
sults in the import equation than were
obtained using several other formula-
tions including one with a capacity
pressure similar to that used in the
export equation.

Contribution of variables

In the import equation, U.S, personal
consumption expenditures is the most
significant explanatory variable as indi-
cated by the “t” ratio. The other
variables, in descending order of sta-
tistical significance, are the time trend,
U.S. price, U.S. capacity pressure,
change in U.S. business inventories, and
foreign price.

The contribution of changes in the
variables to the calculated change in
imports depends upon the size of each
variable's regression coefficient and on
the amount of change in each variable,
which may differ in each period. This is
shown in table 4 for the years 1970 and
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1971, The method of messuring the
amount of chenge in calculated imports
contributed by each explanatory veri-
sble is the same one used for exports,
slready described.

Performance of import equation

In the period coversd by the equa-
tion—first quarker 1955 throngh fourth
quarter 1970——ecalenlated imports ware
genarally quite elese to actual imports
{chart 11). During the 1057-58 and
1960-81 recessions, downturns of actual
nnal caleulatad imports coincided; the
calculated 1958 upturn was one quarter
later than the actanl risa, but the squa-
tion's timing was correct for the 1961
wpturn. Daring the 1979 recession,
neither actual nor caledlated imporis
declinad. Import atrength in the recent
rocesgion reflected the continued (pl-
though slower) growth in both personal
consumption expenditires and business
inventories in 1970, ae contrasted with
actual declines in bhoth measures in
sarlier revessions,

The two quarters in which ealeulzted
and actual imports differed by more
than two standard errors wera: {1} the
third quarter 1966, when extraordinery
eofies deliveries pushed nctwal imports
up sherply {thess wera lnrgely offset in
the following quarter); and (2) the
firsi qquarter 1970, when actusl imports
rose very sherply, partly reflecting
abarrations dus to effects of actvel and
ontisipated import quotss (imports
levalod off in the second quarter).

Table 4==Contribathon of Changes b
anatory Yaviablea to Chan tin
Lalculnted Imports, 1908 and 197
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When the time peried to which the
equation is Hited i= changed, the
characteristics of the import equation
are fairly stabls (sse toble 6). Howevar,
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the coefficients of the price varisbles

change congiderably and nre less signifi-

cant in gguations that begin in 1957,
To test the forecasting reliability of

Table 5==hetvnl snd Caloualated Values of U.S. Imports
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the equations, they were solvad for the
qusrters beyond the peried to which
they were fitted, using the actunl
valuea of the sxplanatory veriables in
thoss quarters. The zquations for the
periods beginning in 1955 and ending
in 1967, 19€8, and 196% produce fore-
casts 1 yoar bayond the period of fit
with snnusl errors b & quarterly rote
ranging from —§102 million to $148
million (—1.2 to 1.6 percent of
nctunl imporis} ss shown in tnble &.
The equations beginning in 1945
end ending in 1987 and 1988 produce
forecasts for 1089 and 1070, respee-
tively, with annuel errors at a quarterly
rate of —510% million and $32 million
{(—1.32 and 40.3 percent). However,
the forecast errors for 1971 ere much
largar: the equations beginning in 19556
snd ending in 1967, 1968, 1069, and
1970 underestimate sctual 1971 im-
poris by annuvel arrors ranging from

SURVEY OF CURRENT BUSINESS

£531 million to $504 million {+3. 2 to
+4.8 pertent). The exeeptions] con-
ditions prevailing in 1971 were prab-
ably the main causea of the larpe
orrore. Anticipations of atrikea, fears of
imposition of quotas or othar controls,
and expestations of revaluntions of
sovernl leeding currencies undoubtadly
cocntributed to the extraordinary rise
in imports. Ravision of the 1971 values
of the indapendent variables usad in tha
import equation will probably bs much
lags important than revisions of the
1971 variebles used in the sxport agua-
tion, but the adjustments for strikes
and other unusuel ocenrrences may be
changed a5 ndditionnl informetion be-
comes available. {The aquetion ficted
throngh 1969 predicted 1970 imports
with an error of 1.2 percent vwsing data.
available in May 1971 for the explana-
tory wvariables; it pradieted 1970 im-
ports with essentially the same amount

May 1872

of exror uging revieed data svailoble in
Moy 1972.)

NOTE

A techwivel appendix 35 availeble
upon request to the Balance of Pay.
monts Division, BEA. It econtaine
tables showing (1) the deta input to ths
equations, (2) the identifiestion of ail
gpecinl  adjustments applied to TS,
exports, U.8. imports, foreign industrial
produetion indexes, and foreign whola-
sale price indexes, and (3) the spocifica-
tions of some of the additional export
and import squatione that have been
teated, including equations in log form.
The appendix sleo includes notas ex-
plaining in detail the construction of
some of the variables included in the
eguations.

Table §—Impaort Equation Fitted to Varleus Time Perlods
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